Ultrastructural comparison between regenerating and developing hindlimbs of Xenopus laevis tadpoles.
Hindlimbs of Xenopus laevis tadpoles at stages 50 to 55 of embryonic development were amputated in order to study the fine structure associated with ontogenetic decline in regenerative ability of this anuran. Regenerating hindlimbs were compared with their contralateral developing limb so as to determine the similarities and differences in ectodermal-mesenchymal ultrastructural relationships in these systems. Prior to stage 53, mesenchymal cells in regenerating limbs, as well as mesenchyme cells in developing limbs appear undifferentiated; the cells are not visibly different. However, at stage 54 muscle and cartilage differentiation in the developing foot is distinct. Furthermore, in all larvae with regenerates at stages 50 to 52 the basal lamina is not evident subjacent to the apical tip of the epithelium which covers the amputation surface. A distinct basal lamina is present, however, beneath the epidermis in all embryonic limbs examined, including the apical tip, as well as in regenerates of stages 53 to 55 tadpoles. Also, a greater apical accumulation of extracellular matrix (ECM) and organized collagen is observed among the mesenchymal cells in regenerates of stages 53 to 55 tadpoles, and among the mesenchyme cells in developing limbs of stages 50 to 55, compared with pre-stage 53 regenerates. In cases in which an embryonic limb bud is composed of relatively undifferentiated cells (stages 50 to 52), events following amputation result in the complete regeneration of a limb. However, when amputated embryonic limbs contain differentiating tissues, (e.g., muscle and cartilage) only selective tissues undergo regeneration resulting in malformed (heteromorphic) regenerates.(ABSTRACT TRUNCATED AT 250 WORDS)